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Starting with the article of Sloan (1996) titled “Do Stock
Prices Fully Reflect Information in Accruals and Cash Flows
About Future Earnings”, the cash flow and accrual compo-
nents of earnings have been frequently used in testing stock
market efficiency. Sloan (1996) examines the impact of
different persistence degrees of cash flow and accrual com-
ponents of earnings on the persistence of earnings and its
reflection on stock prices. The author asserts that when market
participants create an expectation of future period earnings,
they overestimate the persistence of accruals and underesti-
mate the persistence of cash flows. Consequently, the author
indicates that firms with high (low) accruals earn negative
(positive) abnormal returns in the future periods. This* This study is based on Nasif Ozkan's dissertation, completed in Graduate
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license (http://creativecommons.org/licenses/by-nc-nd/4.0/).condition signifies that markets overprice accruals and is
defined as the “accrual anomaly”.
Following Sloan (1996), several studies examine accrual
components (Richardson, Sloan, Soliman, & Tuna, 2005;
Thomas & Zhang, 2002; Xie, 2001), behavior of third
parties (Barth & Hutton, 2004; Bradshaw, Richardson, &
Sloan, 2001; Teoh & Wong, 2002), relations between
accrual anomaly and other anomalies (Collins & Hribar, 2000;
Desai, Rajgopal, & Venkatachalam, 2004), alternative expla-
nations for the accrual anomaly (Hirshleifer, Hou, & Teoh,
2011; Khan, 2008), and international evidence on the exis-
tence and persistence of the accrual anomaly (Dopuch,
Seethamraju, & Xu, 2010; Pincus, Rajgopal, &
Venkatachalam, 2007; Richardson, Tuna, & Wysocki, 2010).
Most of these studies explore the existence of the accrual
anomaly from various aspects and concentrate on capital
markets of developed countries like U.S. and E.U.
The main purpose of this study is to investigate the exis-
tence of accrual anomaly on Borsa Istanbul. In this context,
the general framework of our study is designed similar to
Sloan (1996), Xie (2001), Pincus et al. (2007), and Dopuch
et al. (2010). In order to test the existence of accrualting by Elsevier B.V. This is an open access article under the CC BY-NC-ND
116 N. Ozkan, M.M. Kayali / Borsa _Istanbul Review 15-2 (2015) 115e125anomaly, we use Mishkin test and hedge portfolio analysis.
Our full sample consists of 158 firms. Also, we look into
whether loss firms affect accrual anomaly. Thus, we form a
sub-sample consisting of 53 firms, which make profit consis-
tently between the years 2005 and 2010. In the analysis,
financial statements of these firms between the years
2005e2010 and market data of them between the years
2006e2012 are used.
Our results demonstrate that loss firms in the full sample
mask the existence of the accrual anomaly on Borsa Istanbul.
On the one hand, Mishkin test results of the profit firms sub-
sample indicate that total accruals and its components are
overpriced. On the other hand, hedge portfolio analysis results
show that trading strategy based on total accruals may
generate abnormal returns of 18.58%. These results may imply
that Borsa Istanbul is not efficient in semi-strong form.
This paper is organized as follows: Section 2 reviews the
literature on accrual anomaly; Section 3 presents the hypoth-
eses of the study; Section 4 describes data and variables;
Section 5 introduces empirical tests used in the study; Section
6 reports the empirical results, and the last section summarizes
the findings and implications.
2. Literature review
The first empirical study on the relationship between
earnings and stock returns is conducted by Ball and Brown
(1968). The authors demonstrate that unexpected earnings
changes have positive correlation with future stock returns.
Following Ball and Brown (1968), numerous studies have
examined the relationship between earnings and stock returns
(Beaver, Lambert, & Morse, 1980; Demirtas & Zirek, 2011;
Easton & Harris, 1991; Kormendi & Lipe, 1987; Kothari,
2001). Since earnings consist of two underlying components,
namely cash flows and accruals, the relationship between cash
flow and accrual components of earnings and stock returns is
also investigated extensively in the literature. These studies
indicate that there is negative (positive) correlation between
the magnitude of accrual (cash flow) components of current
earnings and future stock returns.
The existence of the accrual anomaly is primarily intro-
duced by Sloan (1996). This study examines the quality of
information contained in the accrual and cash flow compo-
nents of current earnings and the extent to which this infor-
mation is reflected in stock prices. The author indicates that
the persistence of current earnings performance is decreasing
the magnitude of the total accrual component of earnings and
increasing the magnitude of cash flow component of earnings.
However, the author states that investors cannot distinguish the
different properties of total accrual and cash flow components
of current earnings. Therefore, applying both the Mishkin and
hedge portfolio tests, Sloan (1996) demonstrates that investors
misprice the total accrual components of current earnings
between the years 1962e1991 in the U.S. According to Mis-
hkin test results, investors overprice the persistence of total
accruals and underprice the persistence of cash flows. In order
to corroborate Mishkin's test results, Sloan (1996) develops atrading strategy that requires taking a long position in the
portfolio consisting of stocks of firms reporting a relatively
low level of total accruals and a short position in the portfolio
consisting of stocks of firms reporting a relatively high level of
total accruals. Sloan (1996) shows that hedge portfolio strat-
egy generates annual abnormal returns of 0.104, on average.
Following Sloan (1996), several studies investigate the
accrual anomaly from various aspects. For example, Xie
(2001) decomposes total accruals into normal accrual and
abnormal accrual components by using Jones (1991) model.
The Mishkin test results of Xie (2001) report that the persis-
tence coefficients of normal accruals and abnormal accruals
(0.70 and 0.57) are lower than their valuation coefficients
(0.78 and 0.69). Therefore, Xie (2001) indicates that investors
overprice total accrual components and also the mispricing in
abnormal accruals is more significant than that in normal ac-
cruals. The hedge portfolio test results of Xie (2001) support
these findings. It documents that the hedge portfolio based on
abnormal accruals generates positive and statistically signifi-
cant abnormal return (0.11). Other researchers also examine
various components of total accruals to determine components
that cause the accrual anomaly (Allen, Larson, & Sloan, 2013;
Chan, Chan, Jegadeesh, & Lakonishok, 2006; Richardson
et al., 2005; Thomas & Zhang, 2002).
The presence of the accrual anomaly is investigated inter-
nationally, as well. Pincus et al. (2007) examine stock markets
in 20 countries that adopted common law or code law legal
tradition. The authors determine the existence of the accrual
anomaly in four countries having a common law legal tradition
(Australia, Canada, the U.K., and the U.S.). On the other hand,
Leippold and Lohre (2012) demonstrate the existence of the
accrual anomaly in both common law (Australia, Canada,
Hong Kong, Ireland, Thailand, the U.K., the U.S.) and code
law countries (Denmark, France, Germany, Italy, Japan, and
Switzerland). There are also studies examining whether the
accruals anomaly appears in developed and developing
countries (Clinch, Fuller, Govendir, & Wells, 2012;
Dimitropoulos & Asteriou, 2009; Fazeli & Aflatooni, 2010;
Kaserer & Klingler, 2008; Khanchel El Mehdi, 2011;
Koerniadi & Tourani-Rad, 2007; Sehgal, Subramaniam, &
Deisting, 2012; Soares & Stark, 2009; Vivattanachang &
Supattarakul, 2013). Çelik, €Ozkan, and Akarım (2013) claim
the existence of accrual anomaly in the Turkish stock market
by using data from 131 manufacturing firms between the years
of 1998e2010. Mishkin's test results of this study statistically
support the existence of the accrual anomaly. On the other
hand, the authors do not corroborate their results economically
by applying hedge portfolio analysis. By using the data be-
tween 1998 and 2010, the authors ignore the effects of
adoption of International Financial Reporting Standards
(IFRS) in Turkey in 2005 on the presence of the accrual
anomaly. In addition, the authors do not construct a sub-
sample, which includes only profit firms or loss firms, in
order to observe the effect of the inclusion of loss firms in the
analysis.
In recent years, several studies assert that the accrual
anomaly weakens significantly or even disappears. Dopuch
1 Since 2005, firms listed in Borsa Istanbul prepare their financial statements
in accordance with International Financial Reporting Standards (IFRS). In
addition, cash flow statements of firms are used in the empirical analysis is
available as of 2005.
2 The reasons that loss firms are excluded from the full sample are: (1)
losses do not persist due to a liquidation option, (2) the investors perceive
losses as transitory and because of these reasons (3) losses are less informative
about the future outlook of a firm (Dopuch et al., 2010; Hayn, 1995).
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the disappearance of the accrual anomaly is caused by the
inclusion of loss firms in the sample. They emphasize that
profit firms play an important role in the existence and the
persistence of the accrual anomaly. In the light of these
studies, there is an ongoing debate on the existence of the
accrual anomaly (Dechow, Khimich, & Sloan, 2011; Green,
Hand, & Soliman, 2011; Mashruwala, Rajgopal, & Shevlin,
2006; Richardson et al., 2010).
The rest of the studies, contributing to the accrual anomaly
literature, can broadly be divided into three groups (Dechow
et al., 2011; Mashruwala et al., 2006; Ng, 2005; Zach, 2003):
(i) studies exploring the behavior of third parties such as ana-
lysts, auditors, institutional investors and insiders (Ali, Hwang,
& Trombley, 2000; Barth & Hutton, 2004; Beneish & Vargus,
2002; Bradshaw et al., 2001; Elgers, Lo, & Pfeiffer Jr., 2003;
Kang & Yoo, 2007; Teoh & Wong, 2002), (ii) studies assess-
ing the extent to which the accrual anomaly is related to other
anomalies (Collins&Hribar, 2000; Desai et al., 2004; Fairfield,
Whisenant, & Yohn, 2003; Wei & Xie, 2008), and (iii) studies
providing alternative explanations for the accrual anomaly
(Hirshleifer et al., 2011; Khan, 2008; Kraft, Leone, &Wasley,
2006; Livnat & Santicchia, 2006).
3. Hypotheses development
Prior research show that investors do not use current
earnings accurately to estimate future earnings (Bernard &
Thomas, 1990; Hand, 1990; Maines & Hand, 1996; Ou &
Penman, 1989; Sloan, 1996). More clearly, investors fail to
distinguish the difference between total accrual and cash flow
components of current earnings and take only the current
earnings into account. On the other hand, empirical studies
reveal that future earnings performance of firms with higher
(lower) total accruals will be bad (good) and that of firms with
higher (lower) cash flows will be good (bad). These studies
indicate that this is because the cash flow component of
earnings is more persistent than the total accrual component is
(Bradshaw et al., 2001; Dechow et al., 2011; Dechow,
Richardson, & Sloan, 2008; Sloan, 1996). Xie (2001) de-
composes total accruals into two components, namely normal
or nondiscretionary accruals and abnormal or discretionary
accruals. The author asserts that a lower persistence of total
accruals is primarily attributable to the abnormal accrual
component. Following Sloan (1996) and Xie (2001), other
studies also demonstrate that investors do not consider the
different persistence degrees of cash flow, total accrual,
normal accrual, and abnormal accrual components of earnings
when valuing firms. Thus, they emphasize the existence of
accrual anomaly. In line with this explanatory argument, our
first hypothesis is formed as follows:
H1: The earnings expectations embedded in stock prices on
Borsa Istanbul fail to reflect fully the higher earnings
persistence attributable to the cash flows component of
earnings and the lower earnings persistence attributable to
the accrual components of earnings.The accrual anomaly appears to be due to the market
mispricing the persistence of total accrual and its components.
If investors fixate only on earnings, they overprice (under-
price) the firms with relatively higher (lower) levels of total
accruals, normal accruals or abnormal accruals. This is
because the impact of the accrual components of earnings on
the persistence of current earnings cannot be estimated. Mis-
pricing is corrected after the future earnings are realized lower
(higher) than the expected and this is predicted to generate
negative (positive) abnormal returns. Therefore, abnormal
returns can be earned by applying a simple trading strategy
(Sloan, 1996; Xie, 2001). In this context, the second hypoth-
esis to be tested in the study can be stated as follows:
H2: A trading strategy, taking a long position in stocks of
firms reporting relatively lower levels of accruals and a
short position in stocks of firms reporting relatively higher
levels of accruals, generates positive abnormal returns on
Borsa Istanbul.
Several studies assert that the accrual anomaly exists for
only a subset of firms like profit firms, and the inclusion of the
loss firms in the sample dampens the existence of the accrual
anomaly (Dopuch et al., 2010; Li et al., 2011). In this regard,
the other two hypotheses to be tested in the study are
expressed as follows:
H3: The earnings expectations of profit firms embedded in
stock prices on Borsa Istanbul fail to reflect fully the
different persistence of earnings components of profit firms.
H4: A trading strategy, taking a long position in stocks of
profit firms reporting relatively lower levels of accruals and
a short position in stocks of profit firms reporting relatively
higher levels of accruals, generates positive abnormal
returns on Borsa Istanbul.4. Sample selection and variables measurement4.1. Sample selectionThe panel data used in this study was obtained from the
website of Borsa Istanbul and Public Disclosure Platform. We
exclude observations of the financial statements prior to 2005
and therefore the full sample of the study covers all firms listed
in Borsa Istanbul continuously between the years of 2005 and
2010.1 In order to generate a sub-sample, firms make profit
consistently between the year of 2005 and 2010 are chosen.2
Similar to the study conducted by Vuolteenaho (2002),
Table 1
Industry distribution of the sample.
Number of firms in
the full sample (%)
Number of firms in
the sub-sample (%)
Mining 3 (1.9) 2 (3.8)
Manufacturing industry 129 (81.7) 44 (83.0)
Electricity gas and water 3 (1.9) e
Construction and public works 2 (1.3) e
Wholesale and retail trade,
hotels and restaurants
10 (6.3) 1 (1.9)
Transportation, communication
and storage
4 (2.5) 3 (5.7)
Education, health, sports and
other social services
1 (0.6) e
Technology 6 (3.8) 3 (5.7)
Total 158 (100) 53 (100)
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Papanastasopoulos, Thomakos, andWang (2010), the sample is
restricted to firms with December fiscal year ends in order to
match financial statements variables across firms. We further
exclude financial institutions,3 firms with inadequate data and
firms with a negative book value of equity. Due to the specifi-
cation problems associated with the use of financial statements
variables and market capitalizations of the group of firms
(Adana Cimento, Carrefoursa, Kardemir), they are also
excluded from the sample. Following Pincus et al. (2007), we
winsorize extreme observations of the financial statement var-
iables at the 5th and 95th percentile values.
In line with the above mentioned criteria, the distribution of
the full sample and sub-sample by industry are provided in
Table 1. The firms included in the full sample (sub-sample)
cover eight (five) of non-financial industries. The full sample
and the sub-sample are overwhelmingly dominated by the
manufacturing industry with 81.7% and 83%, respectively.
Overall, the full sample consists of 158 firms and 948 firm-
year observations while the number of firms in sub-sample
53 and 318 firm-year observations.4.2. Variables measurementThe financial variables used in the study are earnings, cash
flow from operations, total accruals, normal accruals, and
abnormal accruals. Earnings are measured as net income using
information from the income statement and cash flow from
operations data are obtained from the cash flow statement.
Consistent with Hribar and Collins (2002), total accruals
(TOTACCit) are calculated as the difference between net in-
come (NIit) and cash flows from operations (CFOit); i.e.,
TOTACCit ¼ NIit  CFOit. All of these three variables are
deflated by beginning-of-year total assets (TAi,t1). In order to
estimate normal accruals and abnormal accruals, the Jones
(1991) model which is widely applied in the prior researches
and one of the best performing models is used4 (Chan,
Jegadeesh, & Sougiannis, 2004; Dechow, Sloan, & Sweeney,
1995; Kothari, Leone, & Wasley, 2005; Xie, 2001).
TOTACCit
TAit1
¼ a1

1
TAit1

þa2

DREVit
TAit1

þa3

PPEit
TAit1

þ εit
ð1Þ
where DREVit is the change in sales revenues for firm i in year
t and PPEit is gross property, plant and equipment for firm i in
year t. The Jones (1991) model in cross-section for each firms
and year combination is estimated. Normal accruals (NACit)3 Banks and participation banks, insurance firms, financial leasing and
factoring firms, holding and investment firms, investment trusts, real estate
investment trusts, venture capital investment trusts, and brokerage houses.
4 Dechow et al. (1995) and Bartov, Gul, and Tsui (2001) state that there are
other several models that can be used to decompose total accruals into two
additional components: normal accruals and abnormal accruals. These models
as follows: the Healy (1985) model, the DeAngelo (1986) model, the modified
Jones model (Dechow et al., 1995), the industry model (Dechow et al., 1995)
and cross-sectional models (DeFond & Jiambalvo, 1994).are defined as the predicted values of the Jones (1991) model
and abnormal accruals (ABNACit) are defined as the residuals.
In addition to financial statement data, market capitaliza-
tion and monthly stock returns are used in the study.5 Market
capitalization is calculated by multiplying the closing price of
the stock on December 31 by the total number of shares
outstanding. The monthly stock returns are obtained from the
website of Borsa Istanbul. As many researchers, monthly stock
returns data is calculated four months after the end of the
previous fiscal year (May 1) to ensure sufficient time has
passed for the financial reports to be released (Fama & French,
1992; Kraft et al., 2006; Kraft, Leone, & Wasley, 2007;
Mashruwala et al., 2006; Richardson et al., 2005; Sloan,
1996) and stocks is supposed to be held for 12 months from
this date (April 30). Therefore, monthly stock returns data
covers for a period of 72 months (six years) between May
2006 and April 2012.
Many studies that attempt to investigate the existence of the
accrual anomaly use annual size adjusted abnormal returns
(Kraft et al., 2006; Mashruwala et al., 2006; Richardson et al.,
2005; Sloan, 1996; Thomas & Zhang, 2002; Xie, 2001). To
calculate annual size adjusted abnormal returns (SARit), firstly
size portfolios are formed by ranking firms at 31 December
each year according to their market capitalization and then
each firm are classified into a size quintile. Following Sloan
(1996) and Xie (2001), annual size adjusted abnormal
returns (SARit) are calculated as the difference between a
firm's annual buy-and-hold return (beginning four months after
the end of the fiscal year) and the annual buy-and-hold return
for the same 12 month period on the market capitalization
based portfolio quintile to which the firm belongs.5 The monthly stock return is calculated according to the following formula
(http://borsaistanbul.com/en): Gi ¼ FiðBDLþBDZþ1ÞRBDLþTFi1Fi1 . Gi is return
for the month “i”; Fi is the closing price the equity on the last trading day of
the month “i”; BDL is the number of rights issues received during the month;
BDZ is the number of bonus issues received during the month; R is the price
for exercising rights (i.e. subscription price); T is the amount of net dividends
received during the month for a equity with a nominal value of TL 1.000/TRY
1; Fi1 is the closing price of a equity on the last trading day of the month
“i1”.
119N. Ozkan, M.M. Kayali / Borsa _Istanbul Review 15-2 (2015) 115e1255. Empirical tests of the accrual anomaly5.1. Mishkin test6 Many studies that investigating the presence of the accrual anomaly create
decile portfolios (Sloan, 1996; Xie, 2001) to perform the hedge portfolio test
while some of other studies use quintile portfolios (Atwood & Xie, 2010;
Dopuch et al., 2010; Khanchel El Mehdi, 2011; Koerniadi & Tourani-Rad,
2007; Lev & Nissim, 2006). Mashruwala et al. (2006) assert that quintile-
based cuts increase the number of observations in the accrual portfolio and
thus accrual portfolios will not be affected of idiosyncratic volatility of stocks.
Besides, a large number of stocks that included in accrual portfolios reduce
transaction costs (Lev & Nissim, 2006; Mashruwala et al., 2006).To examine the market pricing of the persistence of cash
flow and accrual component of earnings with respect to one-
year-ahead earnings, the Mishkin (1983) test is used.
Following Sloan (1996), many studies are used in the Mishkin
test framework to test for capital market efficiency (Bradshaw
et al., 2001; Dechow et al., 2008; Dopuch et al., 2010; Hanlon,
2005; Kraft et al., 2007; Pincus et al., 2007; Xie, 2001). The
following two systems of equations are used to test the market
pricing of the persistence of the earnings components (Sloan,
1996; Xie, 2001).
NIitþ1 ¼ g0 þ g1CFOit þ g2TOTACCitþ εitþ1 ð2Þ
SARitþ1 ¼ b

NIitþ1  g0  g1CFOit  g2TOTACCit
þ eitþ1
ð3Þ
and
NIitþ1 ¼ d0þ d1CFOitþ d2NACitþ d3ABNACitþ εitþ1 ð4Þ
SARitþ1 ¼ b

NIitþ1  d0 d1CFOit d2NACit d3ABNACit

þ eitþ1
ð5Þ
where starred coefficients (g1*, g2*, d1*, d2*, and d3*) refer to the
estimates of persistence implicit in stock returns and unstarred
coefficients (g1, g2, d1, d2, d3) are estimated directly from
earnings, cash flows and accruals data. Rational pricing in an
efficient market require investors to identify correctly the
difference in persistence of the earnings components and the
coefficients across the above mentioned equations should be
same. Therefore, in an efficient market it is expected that
gq* ¼ gq, and dq* ¼ dq (q ¼ 1, 2 and/or 3).
As in Mishkin (1983), the above mentioned two systems of
equations are estimated using an iterative generalized non-
linear least squares estimation procedure. In order to test
market efficiency, Mishkin (1983) demonstrates that the
following likelihood ratio statistic is distributed asymptotically
as c2(q) under the null hypothesis that the market rationally
prices one or more earnings components with respect to their
associations with one-year-ahead earnings (Sloan, 1996; Xie,
2001).
2*n*ln

SSRc
SSRu

ð6Þ
where q is the number of restrictions imposed by market ef-
ficiency, n is the number of observations, SSRc is the sum of
squared residuals from the constrained regression, and SSRu is
the sum of squared residuals from the unconstrained
regression.
The rational pricing of cash flow and accruals component
of earnings is rejected (gq* ¼ gq, dq* ¼ dq, q ¼ 1, 2 and/or 3)
when the likelihood ratio statistic is sufficiently large.5.2. Hedge portfolio testAlthough Mishkin's test identifies the accrual anomaly in a
statistical sense, it does not provide any indication of its
economic significance (Clinch et al., 2012; Sloan, 1996). In
addition, the criticisms made on the validity of Mishkin test in
recent years (Anderson, Woodhouse, Ramsay, & Faff, 2009;
Konstantinidi, Kraft, & Pope, 2012; Kothari, Sabino, &
Zach, 2005; Kraft et al., 2007; Lewellen, 2010; Pope, 2001;
Soares & Stark, 2009) oblige us to use hedge portfolio test
while investigating the presence of the accrual anomaly.
To perform a hedge portfolio test, firms are ranked each
year based on their size of total accruals, normal accruals and
abnormal accruals, and they grouped into quintiles.6 Quintile 1
comprises the stocks of firms that have the lowest accrual
component while Quintile 5 has the highest accrual compo-
nent firms stocks. Then, the hedge portfolio is formed by
taking long positions in the most negative accrual quintile and
short in the most positive accrual quintile. Individual annual
size adjusted abnormal returns are calculated by subtracting
the firm's annual buy-and-hold return from the annual buy-
and-hold return of the size quintile portfolio to which the
firm belongs.
6. Empirical results6.1. Descriptive statistics and correlationsDescriptive statistics and correlations of the variables that
are used to test market efficiency are provided in Table 2.
Panel A of Table 2 presents descriptive statistics of full sample
while Panel B of Table 2 presents profit firm sub-sample. Panel
B and Panel C of Table 2 provides both Pearson and Spearman
correlations for full sample and profit firm sub-sample. In
Table 2, earnings (NIit), cash flows (CFOit) and total accruals
(TOTACCit) variables are scaled by beginning-of-year total
assets. Abnormal accruals (ABNACit) are calculated by using
Jones (1991) model while normal accruals (NACit) are
calculated by subtracting abnormal accruals from the total
accruals. For the full sample, the mean (median) of NIit is
0.0350 (0.0323) of beginning-of-year total assets, indicating a
significant number of firms reported profits. The mean (me-
dian) value of TOTACCit is 0.0202 (0.0239) of beginning-
of-year total assets. These results are broadly consistent with
those reported in Pincus et al. (2007) for 20 country. Consis-
tent with Xie (2001), NACit are negative on average
(0.0202). As expected, mean value of ABNACit are close to
zero (0.0003). In addition, the standard deviation of
Table 2
Descriptive statistics and correlations among earnings, cash flows and accruals.
Variable Mean Std. Dev. Median Minimum Maximum
Panel A: Full Sample Statistics
NIit 0.0350 0.0912 0.0323 0.1493 0.2168
CFOit 0.0551 0.1098 0.0472 0.1665 0.2710
TOTACCit 0.0202 0.1029 0.0239 0.4204 0.3833
ABNACit 0.0003 0.0738 0.0009 0.1443 0.1539
NACit 0.0202 0.0505 0.0219 0.1070 0.0773
SARit+1 0.0133 0.7133 0.0880 1.7392 7.7616
Panel B: Profit Firm Sub-sample
NIit 0.1068 0.0736 0.0894 0.0111 0.2778
CFOit 0.1152 0.0989 0.1180 0.0563 0.3067
TOTACCit 0.0084 0.0964 0.0140 0.2957 0.3341
ABNACit 0.0003 0.0638 0.0029 0.1306 0.1268
NACit 0.0082 0.0511 0.0110 0.0976 0.0890
SARit+1 0.0504 0.5221 0.0091 1.7392 3.4594
Panel C: Pearson (above diagonal) and Spearman (below diagonal) correlations for Full Sample (p-value)
NIit CFOit TOTACCit ABNACit NACit SARit+1
NIit 0.49***
(0.0000)
0.36***
(0.0000)
0.17***
(0.0000)
0.36***
(0.0000)
0.04
(0.2766)
CFOit 0.50***
(0.0000)
0.63***
(0.0000)
0.61***
(0.0000)
0.21***
(0.0000)
0.03
(0.3167)
TOTACCit 0.33***
(0.0000)
0.58***
(0.0000)
0.80***
(0.0000)
0.55***
(0.0000)
0.00
(0.9168)
ABNACit 0.17***
(0.0000)
0.56***
(0.0000)
0.78***
(0.0000)
0.01
(0.7431)
0.01
(0.8715)
NACit 0.35***
(0.0000)
0.20***
(0.0000)
0.55***
(0.0000)
0.02
(0.5594)
0.00
(0.9161)
SARit+1 0.12***
(0.0001)
0.12***
(0.0002)
0.01
(0.8385)
0.04
(0.2675)
0.03
(0.3286)
Panel D: Pearson (above diagonal) and Spearman (below diagonal) correlations for Profit Firm Sub-sample (p-value)
NIit CFOit TOTACCit ABNACit NACit SARit+1
NIit 0.41***
(0.0000)
0.35***
(0.0000)
0.19***
(0.0000)
0.25***
(0.0000)
0.03
(0.5875)
CFOit 0.42***
(0.0000)
0.72***
(0.0000)
0.59***
(0.0000)
0.39***
(0.0000)
0.10*
(0.0793)
TOTACCit 0.25***
(0.0000)
0.70***
(0.0000)
0.76***
(0.0000)
0.59***
(0.0000)
0.12**
(0.0264)
ABNACit 0.18***
(0.0013)
0.56***
(0.0000)
0.72***
(0.0000)
0.04
(0.5236)
0.12**
(0.0397)
NACit 0.22***
(0.0001)
0.37***
(0.0000)
0.59***
(0.0000)
0.06
(0.2912)
0.05
(0.3858)
SARit+1 0.00
(0.9579)
0.15***
(0.0075)
0.13**
(0.0234)
0.16***
(0.0051)
0.06
(0.3123)
Observations are winsorized at the 5th and 95th percentiles.
NIit ¼ net income for firm i in year t scaled by beginning-of-year total assets.
CFOit ¼ cash flows from operations for firm i in year t scaled by beginning-of-year total assets.
TOTACCit ¼ total accruals ¼ (NIit - CFOit)/beginning-of-year total asset.
ABNACit ¼ abnormal accruals ¼ residual values of the Jones (1991) model.
NACit ¼ normal accruals ¼ TOTACCit - ABNACit.
SARit+1 ¼ annual size adjusted abnormal return ¼ the difference between a firm's annual buy-and-hold return and the buy-and-hold return for the same 12 month
period on the market capitalization based portfolio quartile to which the firm belongs.
***, **, * represents statistical significance at 1%, 5% and 10% levels, respectively.
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NACit (0.0505) which shows that ABNACit have greater
impact on the variance of TOTACCit.
For profit firms, NIit is strongly positive (0.1068). Consis-
tent with prior research (Dopuch et al., 2010; Sloan, 1996;
Xie, 2001), TOTACCit are negative on average (0.0084).
On the other hand, CFOit are strongly positive for profit firmswith a mean (median) of 0.1152 (0.1180). Average abnormal
accruals are near zero (0.0003).
Panel C and Panel D of Table 2 present Pearson and
Spearman correlations between variables that are used in the
analysis of full sample and profit firms sub-sample. NIit has a
positive and significant correlation with its components.
Consistent with the prior research (Dechow, 1994; Pincus
et al., 2007; Sloan, 1996; Subramanyam, 1996; Xie, 2001),
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and CFOit. However, the correlations of CFOit with NIit are
higher than the correlations of TOTACCit with NIit. Although
the average values of ABNACit are close to zero, the corre-
lations between TOTACCit and ABNACit are higher than the
correlations between TOTACCit and NACit. In this context, it
can be said that ABNACit is more variable than NACit.6.2. The Mishkin test results of the accrual anomalyTable 3 reports the persistence and pricing results of
earnings components for the full sample and profit firm sub-
sample. Panel A of Table 3 presents the market's perception
of the implication of total accrual and cash flow components
for the persistence of earnings. For full sample, the valuation
coefficient of total accruals (g2* ¼ 0.4818) is smaller than the
persistence coefficient of total accruals (g2 ¼ 0.5084). How-
ever, the reported c2 statistic (0.3314) indicates that the null
hypothesis of the rational pricing of total accruals cannot be
rejected (p-value ¼ 0.5648). Unlike the findings of Sloan
(1996) and other researchers (Çelik et al., 2013; ClinchTable 3
Mishkin test results on market efficiency.
Full sample Profit firm sub-
sample
Panel A: Tests for the Rational Pricing of Cash Flows and Total Accruals
NIitþ1 ¼ g0 þ g1CFOit þ g2TOTACCit þ εitþ1 (2)
SARitþ1 ¼ bðNIitþ1  g0  g*1CFOit  g*2TOTACCitÞ þ eitþ1 (3)
g1 0.6162*** 0.6588***
g1 0.4595*** 0.6445***
g2 0.5084*** 0.4993***
g2 0.4818** 0.8036***
b 1.5789*** 2.3543***
Test of Market Efficiency
Null Hypothesis c2 Statistic p-value c2 Statistic p-value
g1 ¼ g1 10.3213 0.0013 0.0378 0.8459
g2 ¼ g2 0.3314 0.5648 14.7291 0.0001
g1 ¼ g1 and g2 ¼ g2 16.3168 0.0003 35.6103 0.0000
Panel B: Test for the Rational Pricing of Cash Flows and Accruals
Components
NIitþ1 ¼ d0 þ d1CFOit þ d2NACit þ d3ABNACit þ εitþ1 (4)
SARitþ1 ¼ bðNIitþ1  d0  d*1CFOit  d*2NACit  d*3ABNACitÞ þ eitþ1 (5)
d1 0.5601*** 0.6446***
d1 0.4114** 0.6298***
d2 0.7916*** 0.8653***
d2 0.7763** 1.0861***
d3 0.4213*** 0.4497***
d3 0.3942 0.8502***
b 1.6226 2.4587***
Test of Market Efficiency
Null Hypothesis c2 Statistic p-value c2 Statistic p-value
d1 ¼ d1 9.0001 0.0027 0.0413 0.8389
d2 ¼ d2 0.0575 0.8104 5.5320 0.0187
d3 ¼ d3 0.2398 0.6243 14.2538 0.0002
d1 ¼ d1, d2 ¼ d2 and d3 ¼ d3 14.3016 0.0025 49.2472 0.0000
Equations (2)e(5) are estimated using an iterative generalized non-linear least
squares estimation procedure for full sample and profit firm sub-sample.
All variables are defined as in Table 2.
***, **, * represents statistical significance at 1%, 5% and 10% levels,
respectively.et al., 2012; Dopuch et al., 2010; Khanchel El Mehdi, 2011;
Pincus et al., 2007), this suggest that Borsa Istanbul does
not significantly overprices total accruals. On the other hand,
the valuation coefficient of cash flows (g1* ¼ 0.4595) is smaller
than its persistence coefficient (g1 ¼ 0.6162). In other words,
Borsa Istanbul underprices the cash flows components of
earnings. Also, c2 statistic (10.3213) shows that cash flows are
significantly underpriced (p-value ¼ 0.0013). Unlike markets
in Australia, Canada, the U.K., and the U.S., Borsa Istanbul
significantly underprices cash flows but does not significantly
overprice the persistence of total accruals. Finally, the null
hypothesis of the rational pricing of both earnings components
(g1 ¼ g1* and g2 ¼ g2*) is rejected (c2 ¼ 16.3168 with p-
value ¼ 0.0003).
This study further examines whether Borsa Istanbul mis-
price the persistence of earning components of profit firms.
The second column of Panel A of Table 3 presents c2 statistic
of 14.7291 (g2 ¼ g2*) rejects the null hypothesis that the
persistence of total accruals is accurately priced (p-
value ¼ 0.0001). Specifically, the valuation coefficient of total
accruals (g2* ¼ 0.8036) is significantly higher than its persis-
tence coefficient (g2 ¼ 0.4993). This suggests that Borsa
Istanbul overweights total accruals relative to its ability to
forecast one-year-ahead earnings. On the other hand, the null
hypothesis of the rational pricing of cash flows cannot be
rejected (c2 ¼ 0.0378 with p-value ¼ 0.8459). However, the
null hypothesis of the rational pricing of persistence of both
earnings components (g1 ¼ g1* and g2 ¼ g2*) is rejected
(c2 ¼ 35.6103 with p-value ¼ 0.0000).
According to Mishkin test results of full sample presented
in the first column of Panel B of Table 3, the valuation co-
efficients of cash flows (d1*), normal accruals (d2*), and
abnormal accruals (d3*) are 0.4114, 0.7916 and 0.3942,
respectively. The valuation coefficients of cash flows and
normal accruals are statistically significant at the 5% level
while the valuation coefficient of abnormal accruals is statis-
tically insignificant. Valuation coefficients of earnings com-
ponents are smaller than the persistence coefficients
(d1 ¼ 0.5601, d2 ¼ 0.7916 and d3 ¼ 0.4213). c2 statistics
indicate that the null hypotheses of the rational pricing of
normal accruals (c2 ¼ 0.0575 with p-value ¼ 0.8104) and
abnormal accruals (c2 ¼ 0.2398 with p-value ¼ 0.6243)
cannot be rejected (d2 ¼ d2* and d3 ¼ d3*). Unlike the findings
of Xie (2001), Borsa Istanbul rationally prices normal accruals
and abnormal accruals. Beside, the null hypothesis of the
rational pricing of cash flows (d1 ¼ d1*) is rejected
(c2 ¼ 9.0001 with p-value ¼ 0.0027). Therefore, it can be said
that Borsa Istanbul underprices the cash flow components of
earnings (d1 > d1*). Finally, c
2 statistic of 14.3016 rejects the
null hypothesis of the rational pricing of all three earnings
components (p-value ¼ 0.0025).
For profit firms, the valuation coefficient of cash flows
component (d1*) is 0.6298 and this coefficient is insignificantly
smaller than the persistence coefficient of cash flows compo-
nent of 0.6446 (c2 ¼ 0.0413 with p-value ¼ 0.8389). On the
other hand, the valuation coefficients of normal accruals and
abnormal accruals (d2* ¼ 1.0861 and d3* ¼ 0.8502) are higher
Table 4
Hedge portfolio test results for full sample.
Portfolio
rankinga
N Panel A:
Total
accruals
Panel B:
Normal
accruals
Panel C:
Abnormal
accruals
Panel D:
Cash flows
tþ1 tþ1 tþ1 tþ1
Q1
(Lowest)
186 0.0093
(0.08)
0.0850
(1.16)
0.0581
(0.66)
0.0582
(1.14)
Q2 192 0.0228
(0.39)
0.1370
(1.82)
0.1416
(2.17)*
0.0764
(0.91)
Q3 192 0.0985
(2.89)**
0.0534
(0.79)
0.0155
(0.31)
0.0370
(1.33)
Q4 192 0.1025
(1.72)
0.0604
(1.15)
0.0329
(1.35)
0.0595
(1.22)
Q5
(Highest)
186 0.0578
(1.34)
0.0187
(0.59)
0.0298
(0.61)
0.0240
(0.48)
Hedge
Portfoliob
0.0671
(0.50)
0.1036
(1.81)
0.0879
(0.99)
0.0822
(1.34)
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d3 ¼ 0.4497). c2 statistics suggest that the null hypotheses of
the rational pricing of normal accruals (c2 ¼ 5.5320 with p-
value ¼ 0.0187) and abnormal accruals (c2 ¼ 14.2538 with p-
value ¼ 0.0002) are rejected (d2 ¼ d2* and d3 ¼ d3*). These
results indicate that abnormal accruals are statistically over-
priced at a higher level.
In summary, the Mishkin test results of full sample indicate
that accruals are priced rationally in Borsa Istanbul while cash
flows are underpriced. The underpricing of cash flows occurs
in other countries as well (Pincus et al., 2007; Sloan, 1996;
Xie, 2001). On the other hand, the Mishkin test results of
profit firm sub-sample demonstrate that accruals are over-
priced. These results are in line with those of Dopuch et al.
(2010) and Li et al. (2011) in that they state that accrual
mispricing is dampened inclusion of loss firms in the sample.N 948
All variables are defined as in Table 2.
**, * represents statistical significance at 5% and 10% levels, respectively.
The t-statistics based on mean and standard error of the six year times series
are in parentheses.
a Portfolio quintiles are formed annually based on the ranking of total ac-
cruals (Panel A), normal accruals (Panel B), abnormal accruals (Panel C) and
cash flows (Panel D).
b The hedge portfolio is formed by taking a long position in the lowest
quintile portfolio and short position in the highest quintile portfolio based on
total accruals, normal accruals and abnormal accruals, respectively. If the
hedge portfolio is formed based on cash flows quintiles, the opposite is done.
Table 5
Hedge portfolio test results for profit firm sub-sample.
Portfolio
rankinga
N Panel A: Total
accruals
Panel B: Normal
accruals
Panel C: Abnormal
accruals
tþ1 tþ1 tþ1
Q1 (Lowest) 60 0.1379
(1.24)
0.0240
(0.84)
0.1107
(0.86)
Q2 66 0.1173
(1.35)
0.0376
(1.07)
0.1768
(2.52)*
Q3 66 0.0164
(0.19)
0.1593
(2.23)*
0.0198
(0.34)
Q4 66 0.0599
(1.45)
0.0293
(0.32)
0.0174
(0.40)
Q5 (Highest) 60 0.0480
(0.86)
0.0059
(0.18)
0.0026
(0.04)
Hedge
Portfoliob
0.1858
(2.01)*
0.0299
(0.94)
0.1081
(1.36)
N 318
All variables are defined as in Table 2.
* Represents statistical significance at 10% level.
The t-statistics based on mean and standard error of the six year times series
are in parentheses.
a Portfolio quintiles are formed annually based on the ranking of total ac-
cruals (Panel A), normal accruals (Panel B), and abnormal accruals (Panel C).
b The hedge portfolio is formed by taking a long position in the lowest
quintile portfolio and short position in the highest quintile portfolio based on
total accruals, normal accruals and abnormal accruals, respectively.6.3. Hedge portfolio test results of the accrual anomaly
6.3.1. Hedge portfolio test results for full sample
To examine accuracy of Mishkin test results, a trading
strategy that is long in the most negative accruals quintile and
short is the most positive accruals quintile is employed. Since
Mishkin test failed to detect the presence of accrual anomaly
in Borsa Istanbul, it is not expected that the hedge portfolio
test produce significant abnormal returns. In other respects,
Mishkin test results show that cash flows are mispriced and
therefore a trading strategy that is short in the most negative
cash flows quintile and long is the most positive cash flows
quintile can produce significant abnormal returns.
In Table 4, portfolios are formed annually based on the
magnitude of total accruals (Panel A), normal accruals (Panel
B), abnormal accruals (Panel C) and cash flows (Panel D).
Quintile 1 includes firms with lowest total accruals, normal
accruals, abnormal accruals and cash flows. Table 4 presents
the average of the six annual size adjusted abnormal returns
for each accrual quintile and the abnormal returns for the
hedge portfolios. The t-statistics based on means and standard
errors of six year time series are in parentheses. For the full
sample, the hedge returns based on total accruals, normal
accruals, and abnormal accruals are negative (0.0671,
0.1036, and 0.0879) and statistically insignificant (t-
stats ¼ 0.50, 1.81, and 0.99). As expected, the hedge
returns based on cash flows is positive (0.0822). However, this
hedge return is not statistically significant (t-stat ¼ 1.34). This
is a weak evidence of the economic significance of cash flow
anomaly in Borsa Istanbul.
6.3.2. Hedge portfolio test results for profit firms
The Mishkin test results for profit firm sub-sample lead us to
expect economically significant hedge returns based on total
accruals and its components. In order to evaluate the accuracy of
the Mishkin test results, hedge portfolio abnormal returns are
examined. Panel A of Table 5 reports portfolio abnormal returns
range from 0.1379 for the lowest total accrual quintile to
0.0480 for the highest total accrual quintile. Unlike many
other studies (Dopuch et al., 2010; Mashruwala et al., 2006;Sloan, 1996), the abnormal returns do not decrease mono-
tonically across all total accruals quintiles. The hedge return
based on total accruals is 0.1858, which is statistically signifi-
cant at the 10% level. Although the hedge returns generated by
Table 6
Regression tests of abnormal returns.
SARitþ1 ¼ b0 þ b1TOTACCsqrit þ b2SIZEsqrit þ b3EPsqrit þ b4BMsqrit þ mitþ1 (7)
Coefficient Std. Error t-statistic p-value
b0 0.1158 0.1564 0.7404 0.4596
b1 0.1581** 0.0619 2.5544 0.0111
b2 0.1678 0.1792 0.9363 0.3499
b3 0.0863 0.0579 1.4896 0.1373
b4 0.2362** 0.1038 2.2764 0.0235
SARitþ1 ¼ annual size adjusted abnormal return.
TOTACCit
sqr ¼ scaled total accruals quintile ranks.
SIZEit
sqr ¼ scaled quintile ranks for size.
EPit
sqr ¼ scaled quintile ranks for earnings-to-price ratio.
BMit
sqr ¼ scaled quintile ranks for book-to-market ratio.
The scaled quintile ranks are constructed by ranking all profit firms in each
year according to each variables - total accruals, size, earnings-to-price ratio,
and book-to-market ratio-into quintiles (0e4) and then dividing the quintile
ranks by 4 so they range from 0 (for the lowest total accrual) to 1 (for the
highest total accrual quintile).
** Represents statistical significance at 5% level.
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(0.0299 and 0.1081), they are not statistically significant
inconsistent with the Mishkin test results (t-stats ¼ 0.94 and
1.36). This result cannot provide strong evidence that supports
the view of Xie (2001) who demonstrate that the accrual
anomaly stems from the abnormal accrual component.
In order to ensure that the hedge returns achieved by
trading strategy based on total accruals reported Table 5 are
not associated with other variables, we consider three such
variables including firm size, the earnings-to-price ratio, and
the book-to-market ratio. To control for these variables, they
are included in the model and the following regression is
estimated (Pincus et al., 2007):
SARitþ1 ¼ b0þ b1TOTACCsqrit þ b2SIZEsqrit þ b3EPsqrit
þ b4BMsqrit þ mitþ1 ð7Þ
where SARitþ1 is annual size adjusted abnormal return,
TOTACCit
sqr, SIZEit
sqr, EPit
sqr, and BMit
sqr relate to scaled quin-
tiles ranks (ranging from 0 to 1) for the total accruals, size,
earnings-to-price, and book-to-market portfolios, respectively.
The scaled total accruals quintile ranks (TOTACCit
sqr) is con-
structed by ranking all profit firms in each year according to
total accruals into quintiles (0e4) and then dividing the
quintile ranks by 4 so they range from 0 (for the lowest total
accrual) to 1 (for the highest total accrual quintile). The scaled
quintile ranks for size (SIZEit
sqr), earnings-to-price ratio
(EPit
sqr), and book-to-market ratio (BMit
sqr) are constructed in a
similar way.
The coefficient on total accruals, b1, represents the
abnormal returns to a zero-investment trading strategy of
selling firms in the highest total accruals quintile and buying
firms in the lowest total accruals quintile. The sign of b1 is
expected to be negative in the model (b1 < 0).
Table 6 reports the results of Equation (7). b1 is negative as
expected. Consistent with profit firms Mishkin test and hedge
portfolio test results, a zero-investment total accruals portfolio
generates an abnormal return of 0,1581 over the next year (p-
value ¼ 0,0111). However, for the control variable, only the
coefficient of book-to-market ratio is statistically significant
(b4 ¼ 0.2362 with p-value ¼ 0.0235).
As a result, Mishkin test shows that investors overweight
total accrual component of earnings in pricing. Hedge port-
folio test and abnormal return test results indicate that in-
vestors can earn abnormal return by applying the trading
strategy based on total accruals of profit firms.
7. Conclusion
Sloan (1996) and Xie (2001) demonstrate that cash flow and
accrual (total accruals, normal accruals, and abnormal accruals)
components of earnings have different implications for the
persistence of earnings. As investors cannot differentiate be-
tween those implications, accruals are mispriced. Additionally,
these studies show that abnormal returns can be earned by
applying hedge portfolio trading strategy, which involves going
long on stocks of firms with lower accruals and short on stocksof firms with higher accruals. Dopuch et al. (2010) and Li et al.
(2011) also provide evidence on accrual mispricing. However,
they argue that it is dampened by the inclusion of loss firms in
the sample and is limited only to profit firms. In this context, the
purpose of this study is to investigate whether the U.S. stock
market results of Sloan (1996) and Xie (2001) is also valid in the
Turkish stock market and whether accrual mispricing is limited
only to profit firms. Thus, the semi-strong form efficiency of
Borsa Istanbul is tested.
In order to test the presence of the accrual anomaly in the
Turkish stock market, financial statements and market data of
sample firms listed on Borsa Istanbul between the years
2005e2012 are used. The full sample consists of 158 firms
and sub-sample consists of 53 profit firms. The Mishkin test
results of full sample indicate that total accruals and its
components (normal accruals and abnormal accruals) are
priced rationally, while cash flows are underpriced. The hedge
portfolio test results, however, do not verify underpricing of
cash flows because the hedge return is positive but not sta-
tistically significant. This finding provides weak evidence for
the presence of cash flow anomaly on Borsa Istanbul. On the
other hand, the Mishkin test results of the profit firms sub-
sample reveal that total accruals and its components are
overpriced. Also, hedge portfolio tests show that only the
portfolio based on total accruals generates positive and sta-
tistically significant abnormal returns (0.1858), while the
portfolio based on normal accruals and abnormal accruals
generates positive but not statistically significant abnormal
returns (0.0299 and 0.1081). These results are consistent with
the findings of Dopuch et al. (2010) and Li et al. (2011), which
assert that the accrual anomaly is limited only to profit firms.
Therefore, contrary to the efficient markets hypothesis, in-
vestors may earn abnormal returns on Borsa Istanbul by
longing stocks of profit firms with lower accruals and shorting
stocks of profit firms with higher accruals.
This study extends existing literature on accrual anomaly
by examining the mispricing of accruals in an emerging
market, more specifically on Borsa Istanbul. Further research
124 N. Ozkan, M.M. Kayali / Borsa _Istanbul Review 15-2 (2015) 115e125may be carried out by using different return windows and
standard asset pricing models on this topic. In addition, re-
searchers may investigate the presence of the accrual anomaly
on Borsa Istanbul under different accounting standards (pre-
IFRS and post-IFRS). Finally, cash flows and its components
and the relation between accrual and cash flow anomalies on
Borsa Istanbul could be examined in more detail.
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